A NEW CLASSIFICATION OF FICUS 
VVILLIAM RAMIREZ B.! 


ABSTRACT 


The taxa of Ficus are classified on the basis of the specificity and morphology of their 
symbiotic wasps ( Agaonidae ), systems of pollination, and morphology and physiology of the 
figs. The new classification is a modification of Corner’s system with the following changes. 
In subgenus Ficus, subsection Eriosycea is elevated to sectional rank. Series Rivulares and 
Pseudopalmae do not belong to the group of Blastophaga-pollinated figs and are transferred 
to the new Cerotosolen-pollinated complex of subgenus Sycomorus. Two subsections, Scabrae 
and Varinga, are recognized in section Sycidium, and series Phaeopilosae and subsection 
Paleomorphe are recognized as sections. The subgenus Sycomorus is much expanded to in- 
clude eight sections: Adenosperma, Neomorphe, Prostratae, Pungentes, Pseudopalmae, Rivu- 
lares, Sycocarpus, and Sycomorus. 


The object of this study is to group the taxa of Ficus into related groups 
considering the specificity and morphology of their symbiotic agaonids, the dif- 
ferent systems of pollination, as well as the morphology and physiology of the 
figs. 

The last systematic arrangement of Ficus was made by Corner (1965) and 
is summarized in Table 1. A parallel list of the pollinating agaonids (genera or 
subgenera reported up to now for each fig taxon) is also included. The list of 
agaonids was taken from Hill (1967) and modified by me. Parallel to the 
groups of wasps there are columns showing the absence or presence of corbiculae 
in the wasps ( Ramirez, 1974). 


THe NEW CLASSIFICATION OF FICUS AND ITS POLLINATORS 


The proposed classification of Ficus is found in Table 3. Modifications are 
extended only to the level of series. 


SUBGENUS UROSTIGMA 


This group of figs remains as treated by Comer (1965) (Table 1). 

Section Urostigma.—The figs are inhabited by Blastophaga (group E), which 
are characterized by the presence of coxal and sternal corbiculae (as in Figs. 3 
and 4). 

Section Leucogyne.—This section comprises two species. One of them (F. 
tsiela) is pollinated by Maniella delhiensis, with coxal and sternal corbiculae 
(as in Figs. 3 and 4). 

Section Conosycea.—The species of this section are pollinated by several 
groups of wasps. The only Blastophaga (B. arnottiana and B. errata) known from 
this group of figs have sternal corbiculae and coxal combs. Ceratosolen megarho- 
palus (the Megarhopalus group) and the majority of Waterstoniella wasps are 
characterized by only very rudimentary sternal corbiculae (Figs. 5-6); some 
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VVaterstoniella (e.g, W. sundaica and W. jacobsoni) do not have corbiculae 
(Fig. 2). The other two groups of agaonids ( Eupristina and Parapristina ) 
found in section Conosycea have sternal and coxal corbiculae (as in Figs. 3 and 
4). 

Section Stilpnophyllum.—tThis section contains only Ficus elastica which is 
pollinated by Blastophaga clavigera ( Blastophaga group B) a wasp with sternal 
and presumably coxal corbiculae (Wiebes, personal communication). 

Section Malvanthera.—This group is unique in that its anthers have two pol- 
len sacs which dehisce with one crescentic or equatorial slit. The section is pol- 
linated by Pleistodontes wasps. However, there are apparently several Pleis- 
todontes groups pollinating the different groups of Malvanthera figs (personal 
observation ). 

Pleistodontes imperialis is characterized by sternal and possibly coxal cor- 
biculae while the other known Pleistodontes do not possess corbiculae at all. 
Series Malvanthereae is pollinated by wasps without corbiculae ( P. blandus, frog- 
gatti, rieki, plebejus, and regalis). The only Pleistodontes ( P. inmaturus) known 
from series Cyclanthereae apparently docs not possess corbiculae. For more in- 
formation on Pleistodontes wasps see Wiebes (1963b: 319, Table 1). It is 
probable that the group Pleistodontes as well as its Ficus hosts, will have to be 
reclassified when more is known of both groups. 

Section Galoglychia.—This group of figs resembles the last section in the in- 
flexed, not interlocking, apical and internal bracts of the ostiolum (Corner 1959: 
376), but it has normal anthers with four pollen sacs. It is pollinated by two 
main groups of wasps: (a) those with only sternal corbiculae (Agaon, Allotrio- 
zoon and Paragaon) and (b) those with sternal and coxal corbiculae ( A/fon- 
siella and Elisabethiella). 

Section Americana.—According to Corner (1959: 376) this section is 
closely related to both sections Urostigma and Conosycea. It is pollinated by 
Blastophaga wasps of the subgenus Pegoscapus (Ramirez, 1970) with coxal and 
sternal corbiculae. However, P. carlosi and P. mariae (the pollinators of F. 
tuerckheimii in Costa Rica, Mexico and Panama) do not possess coxal corbiculae 
(Ramirez, 1970). 


SUBGENUS PHARMACOSYCEA 


Corner (1959: 407) considered that the Old World section Oreosycea has the 
same essential characters, and indeed, is with difficulty distinguished from New 
World Pharmacosycea species. However, in the descriptions of the two sec- 
tions we find very important differences, some of which are pointed out in Table 
2. 

The Old World species have in the past been referred to the subgenus Uro- 
stigma where they are out of place, particularly in being independent trees and 
not banyans or stranglers. The species from New Caledonia have never been 
properly classified and they are the closest in several respects to the American 
species. Corner (1959: 407) stated that he divides the subgenus Pharmacosycea 
into two sections, maintaining the geographical distinction for convenience, but 
that redefinition will be necessary when the American species are better known. 


[VoL. 64 


ANNALS OF THE MISSOURI BOTANICAL GARDEN 


298 

















m + sndpəsoğəq DUDIMIWY 
F + pyərsuoliy 
F qt: p]]ən/1əqps1]:] 
zəl uoozou4o11V 
+ uopöpapa 
+ uoppy оәһјдојоО) 
+ saquopojsia]d əpələyşup)ənə 
— səşuopo)stəld езилојирмәазән 
¿+ + səşuopoşstəlq əpəpod pq 
+ saquopo}sia]d avasaYyJUDIAD IW 
— səşuopoşstəld əp)pəşəpaqn?ı Əpə.tƏtJ1upao]p W DLayJUDAD ]N 
d + pöpudoşsplq итрһудоиајиз 
+ + Dunsudpapa əpəllfiqdo)lıpo 
+ + putqsudn:] Əpəunupluəg punupluəg 
әрјигојләд 
— D/191u018491D M appypaqns 
anqnqd 
ADU IGD]) иолпәиоһ1жД 
ao D]]Ə1u0]S149]D AA 
+ p]]9111O]S1Ə]D M 
+ pöpudo)spiq 
—- a puysudny IDIWDAISSDL) 
— Dl1910284391D M әрәфомјовВ7, 
- — puysudnAa avaipu] 
+ + pursiudny əpəəpdnıq әрәәратад 
+ dnois snpedoyresayy 
d+ ps pövudo)splq ƏDPİDA pəoñsouop pəəfsouo9) 
— + D)/lətuD IV əuR3oənər/ 
— + pavydojsv] g əpunəuovuuQ 
— .— pöpudo)sulq әәһајофојтогЈ) 
+ + pavydojsn] g apqiadng 
— + озтј401801Ҹ Ә0801219Н Duu21)8011) Dul21)8041) 
1£x02) pewag q3uəsqy ərpruovöy səLrəsqns SƏLƏŞ uonəəsqns uonəəş snuəöqns 


əprnəorıq107) 











“(961 ) 19uioO WO1} UIJL} SI 5122 
yo uĪmopyeərq әпәиләј6А5 OY “(2961 “H Wo1} pənipour ) spruosöv jo 54појВ јпәјәјјур Suoure əvinəlqioə yeurə)s pur qexoə yo souasqe јо əəuəsəid 
Əy} 0} əəuəsəyər seşnənred yM snərq yo sdno:B şuəsəyyip ој (vrəuəğqns pue тјәпәв ) əvpruovöy jo Ayortoods jsou pəpsooəy 'I aTaVL 


299 


ICUS 


A 


LASSIFICATION OF 1 


` 


RAMÍREZ -( 


1977] 














əpuənsıq 
əpəplovənsiqı 
IDSOIUDLY 
IDIDAVDIXT 
IDIIDJUIUWDY 
səşupyuur 
Əploup]pg 
әритидјирд əpəəpyuəuuby 
әрәаолјоиозод 
+ papydo sn) g əpənnuğusoloplq əpəusolövlq 
епрәјәодијн 
Əpə4pupuo]v 
ap piny әрјилту 
apyofiauny 
SIJUDISIYIC] 
IDINSOYIM I, 
+ Döpudo)solq ADIN SOW əpəəlisouunı padhsoug 
avjpdapspg 
+ pöpudo)splq әрәәһвороа əpəəfisopoq 
— pöpudo)sulq əpəufizosyıhay 
+ pöpudo)splq əpəəuD) 
əpəəlisouıs 
+ uajosojn1ay əpəuqpdopnəsq 
səqpinal Sn snər 121, 
+ sndpaja J, pəəofisoopuuamuq 
— + popudolsp]q әрәјмәрәјрәдајету 
— + pöDüdo)splq ƏəDsO24ƏNİ 
— — pöDüdo)splq 
— + 840120100 Əpso]n3spA 
pDəofisoə 
əpndiqıy ƏDSOlnƏSDA 02215024() ~DULADY d 
19x00 [uds qüəsqy ərpruovöy SəLəsqns SOLOS uonəəsqns uonəəs snuəöqns 
əpinəlqaoo) 














( pənunuoş) ) 


'[ 479УТ, 





[VoL. 64 


ANNALS OF THE MISSOURI BOTANICAL GARDEN 


300 





ma 


++++ +++++++ 


...... 


— 


нәјовоз012:) 
иәјовоз0121) 


иәјовојо1әт) 
uə)osoşpaə2) 
uə)osoşpiə2) 
uajosowsa O 
uajosow1ag 
wnpodoyssodrT] 
итјоаоиллоаут 


итпјәадиллоатт 
итјәадиуллоатт 
итптјәадиллоаут 


овтја01590|Н 


pöpudo)sulq 
pöpudo)sulg 
,panydo sng 
uə)0s0)p492) 
uə)oso)puə?) 


pöpudoşsolq 





|9х00) 


yeusə3s 


әејпокјјоОО) 


yuəsqy 





әәрриорВду 








SISUN A 

səpt03spuqdoəq 1 

вәрлолоиһ2) 

әр10И100"1 
aDIDZALD A ƏD)DZ2ƏLDA 
əpənəuuny 


apuasodh yy 
әтиәзијаигу 
әтиојввоза:Д 
әтојфититир 


әрјәр148п2) 
əpapınqns 
әоријәа 
әрјигәазохд 
әрәјјАҹ̧аојаһ:) 
apap fiydoiaja H 


aDIQDIS 
ә0801402) 
,zəpsondoəpuq 
səşuədunq 
Ә01041804Д 


amasan Iny 
apjpjoung 
apjpyoung 
әрәадлаозоу 


әвәааоәтјом, 





səuiəsqnç sərtəç 











(рәпидиод) "T 47T8V.L 








әәһвотаод 
ејбаоитилиәДд 
puuədsinəuny sndupəoəñç 
aydsowoa N 
puuədsouəpy 
әаатиоәјоа 
озимол 
tunipiəñçs tunipioñçs Snag 
tunipioñsouts 
әоһвојәҹ̧ 
uonəəsqns uonəəs snuasqusg 





RAMIREZ—CLASSIFICATION OF FICUS 301 


1977] 


"(2961 ‘ITH) Sə[euuəj ay} ur Aiferəədsə ‘uajosojnsag YUM Buyeprsissajul yo səərñəp јпәјәјдр moys Xə) qq “pöpudo)sulg ut pəəvid әлә satoads asay} juasaid ју x 


— 


+++++ 








1|2х02) 


Гемләјс̧ 


aR[NIIGIOD 


quesqy 

















uəloso)piə2 sniotuooñç 
Əpn1n]no13sp Í 
-1yna4aqn J, 
əpətdapəoər) 
uƏ1080)D497) əpinptaınq 
идјово104әс) səspilixy 
иәјово10аә:) əppıdsıH 
uƏ1080)0197) apjsasuoy 
uəloso)p492) əpuyidolpo 
səşup)səpiq 
әрфијтдәвәј 
-ипәләдп, 
əppnəsəqnşəsuo”/ sndapəooəRs 
Dİİİ90490/(V 
snjopidaT 
aepluorsy SƏLTƏSQS SOLIS uonəəsqns иопоәс̧ snuəöqns 








(рәпидиод) "T 278У1, 





302 ANNALS OF THE MISSOURI BOTANICAL GARDEN (Von. 64 





Ficures 1-8.—1. Mesosternum without corbiculae of Blastophaga psenes, the pollinator 
of the edible fig.—2. Mesosternum of Blastophaga ( VVaterstoniella) sundaica, a wasp without 
corbiculae but with abundant bristles which are probably used to carry pollen.—3. Front leg 
of Maniella delhiensis with coxal corbicula.—4. Right side of mesosternum of Blastophaga 
( Pegoscapus) cumanensis showing corbicula and some pollen in place.—5. Mesosternum of 
Blastophaga ( VVaterstoniclla) sundaica with incipient corbiculae.—6. Mesosternum of Cera- 
tosolen megarhopalus (the Megarhopalus group), right corbicula with some pollen.—7. Meso- 
sternum of Blastophaga javana ( Blastophaga group B) with developed open corbiculae.—8. 
Mesosternum of Liporrhopalum mindanaensis with closed corbiculae as in Ceratosolen. 
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TABLE 2. Presence or absence of some characters in the two sections of subgenus 
Pharmacosycea. 














Pollen 





Figs Ostiolum Ovary with Pachycaulous Anthers Exposed 
Section Single Crateriform a Red Mark Trees Numerous at Male Phase 
Pharmacosycea -H + + = + + 


Oreosycea = = = alle = = 





Corner (1967: 40) noted that the nevv look brought into the subgenus 
Pharmacosucea by the plants from Nevv Caledonia is the brovvn hairiness, some- 
times almost furriness, of twig, leaf, and fig, coupled with the rosettes of large 
leaves, the many-veined obovate lamina with cordate base and short petiole, and 
the large size of the fig. All of these characters are more or less primitive and 
pachycaul signs in Ficus. Section Pharmacosycea in the New World does not 
present all the pachycaulous characters mentioned by Corner (1967) for some 
Old World Oreosycea. 

In order to explain the presence of pharmacosyceous figs in both the Old and 
New World, Corner (1967: 41) postulated that there must have been a land 
connection with tropical Africa such as is suggested by the great extension of the 
4,000 mile line to the west of Peru. In 1967 he further stated that this con- 
nection is demanded by other moraceous genera such as Antiaris, Antiaropsis, 
Sparattosyce and Trophis, as well as by the monocotyledons Dianella, Heliconia 
and Spathiphyllum in very diverse families. 

Two hypotheses to explain the presence of Pharmacosycea in the Old and 
New Worlds are: (a) Sections Pharmacosycea and Oreosycea do not belong 
to the same subgeneric taxon and their species are more or less similar because 
of convergence. If this is true, each should be elevated to the subgeneric level, 
forming biological units separated geographically and by their respective pol- 
linators, New World Pharmacosycea being the host of Tetrapus wasps (without 
corbiculae) and Old World Oreosycea of Blastophaga ( Blastophaga group F) 
and of Dolichoris vasculosae (both with coxal and sternal corbiculae). (b) Sec- 
tions Pharmacosycea and Oreosycea belong to the same subgeneric category, 
but section Pharmacosycea migrated to the New World before the agaonids 
evolved corbiculae. This line of thought would agree with the ideas of Corner 
(1967: 53), although not demonstrating the particular land connection that he 
postulated. 


SUBGENUS FICUS 


In the new classification the subsections Ficus and Eriosycea are elevated 
to sectional rank as suggested by Corner (1959: 417). The series Rivulares and 
Pseudopalmeae are not considered to belong to the group of Blastophaga-pol- 
linated figs and are transferred to the new Ceratosolen-pollinated complex (the 
subgenus Sycomorus, Table 3). Corner ( 1969b: 326) stated that F. pseudopalma 
and F. rivularis (two Philippine species) differ from the rest of section Ficus 
and from each other markedly enough to require separate taxonomic series (Table 
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Proposed classification of the genus Ficus considering the specificity and 


morphology of its symbiotic agaonids, the different systems of pollination, as vvell as the 
morphology and physiology of the figs; with a list of the agaonid pollinators (modified from 
Hill, 1967) of each group, and the presence or absence of corbiculae. 








Subgenus Section 





Urostigma Urostigma 


Leucogyne 
Conosycea 


Stilpnophyllum 


Malvanthera 


Galoclychia 


Americana 


Pharma- Oreosycea 
cosycea 
Pharmacosycea 
Ficus Ficus 
Rhizocladus 
Kalosyce 


Sinosucidium" 
Eriosucea 


Sucidium 


Phaeopilosae 


Paleomorphe 


Subsection 


Conosycea 


Dictyoneuron 


Benjamina 


Scabrae 


Varinga 


Paleomorphe 
Copiosae 





Corbiculae 





Agaonidae 








Blastophaga 
Group E 


Maniella 
Blastophaga 
Megarhopalus 
Group 
Eupristina 
Waterstoniella + 
Waterstoniella 
Waterstoniella + 
Eupristina 
Parapristina 
Blastophaga 
clavigera 
( —Blastophaga 
Group G) 
Pleistodontes + 
Pleistodontes 
Agaon 
Alfonsiella 
Allotriozoon 
Elisabethiella 
Paragaon 
Pegoscapus 


Blastophaga 
Group F 

Dolichoris 

Tetrapus 


Blastophaga 
Group A 
Blastophaga 
Group A 
Blastophaga 
Group A 


+ + + + 


Blastophaga 
Group B 
Blastophaga 
Group B 
Blastophaga 
Group B 
Blastophaga 
Group C 
Liporrhopalum 
Blastophaga 
Group D 


+ 


+ k +3 


+ ++ 


++++++ + 


- 








4 


+ 
+ 


dr (sb di FE +++ 


— 


Absent Sternal Coxal 
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TABLE 3. ( Continued ) 




















Corbiculae 

Subgenus Section Subsection Agaonidae Absent Sternal Сохај 
Sycomorus Adenosperma Ceratosolen + 

Neomorphe Ceratosolen + 

Prostratae Ceratosolen + 

Pugentes Ceratosolen + 

Pseudopalmeae Ceratosolen + 

Rivulares” + 

Sycomorus Ceratosolen + 

Sycocarpus Ceratosolen + 





a Probably pollinated by a wasp of Blastophaga, Group A. 
b Probably pollinated by a Ceratosolen wasp. 


1). Wiebes (1963a: 101, 104) indicated that the pollinator of F. pseudopalma 
(C. bakeri) has aberrant characters for the genus Ceratosolen, but appears re- 
lated to the C. abnormis and C. armipes groups (pollinators of figs of section 
Sycocarpus ). 

Sections Kalosyce and Rhizocladus.—These two sections are left in the taxo- 
nomic position given them by Corner (1965). They form two well-defined groups 
pollinated by Blastophaga (Blastophaga group A) wasps without corbiculae 
(Fig. 1). The pollinators of these two groups of figs are quite similar to the 
ones found with section Ficus (Table 3). These two sections are associated by 
their pollinators. Corner (1960: 3), however, suggested that sections Kalosyce 
and Rhizocladus might be considered to form a fifth subgenus. 

Section Sinosycidium.—This section is left in the same taxonomic position 
given by Corner (1960: 24). It has a single species (F. tsiangii). Because of its 
dispersed diandrous flowers and the slightly bifid stigmata of the female flowers, 
I consider this section to be related to section Ficus (as in Table 3), although the 
ramiflorous bracteate receptables are like those which occur in sections Sycidium, 
Sycocarpus and Adenosperma according to Corner ( 1960: 24-25). The pollinator 
of F. tsiangii is not known, but it could be a Blastophaga without corbiculae (as 
in Fig. 1) as those of Blastophaga group A. 

Section Sycidium.—In the new classification this group has two subsections, 
Scabrae and Varinga. These groups are related by their pollinators of the 
Blastophaga group B, which are characterized by their open sternal corbiculae 
(Fig, 7). 

Sections Phaeopilosae and Paleomorphe.—The series Phaeopilosae and sub- 
section Paleomorphe (both sensu Corner, 1965) are elevated to sectional rank. 
Phaeopilosae is pollinated by Blastophaga group C with closed sternal corbic- 
ulae (Fig. 9). Paleomorphe has two subsections, Paleomorphe being pollinated 
by Liporrhopalum with closed sternal corbiculae (Fig. 8) and Copiosae (series 
Copiosae, sensu Corner, 1965) by Blastophaga group D having closed sternal 


corbiculae (as in Fig. 9). 
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SUBGENUS SYCOMORUS 


In the new classification the subgenus Sycomorus is expanded and comprises 
eight sections: Adenosperma, Neomorphe, Prostratae, Pungentes, Pseudopal- 
meae, Rivulares, Sycocarpus and Sycomorus (Table 3). Of these sections, 
Adenosperma, Neomorphe and Sycocarpus were considered by Corner (1965) 
as sections of the subgenus Ficus; Prostratae and Pungentes as series of subsec- 
tion Sycidium; Pseudopalmeae and Rivulares as series of subsection Ficus. 

All the sections included here in Sycomorus, excepting Rivulares, are known 
to be pollinated by Ceratosolen wasps. The pollinator of Ficus rivularis (the 
only species of section Rivulares) is not known, but I suspect this species to be 
pollinated by a Ceratosolen with a short ovipositor and closed sternal corbiculae. 
All the dioecious sections (Adenosperma, Neomorphe, Prostratae, Pungentes, 
Pseudopalmeae and Sycocarpus) are inhabited by Ceratosolen wasps with short 
ovipositors. Nevertheless, Corner (1965: 85) included in section Sycocarpus 
(subsection Рариазусе) the species F. microdictya (of New Guinea) which has 
the perianth similar to that of Sycocarpus, but is monoecious like Sycomorus?, 
which does not occur in New Guinea (Corner, 1958: 31, personal communication ). 
Section Sycomorus is a monoecious group pollinated by Ceratosolen with long ovi- 
positors. 


RELATIONSHIPS AMONG Groups OF FIGS INCLUDED IN 
SUBGENUS SYCOMORUS 


SECTION ADENOSPERMA 


This section aligns with the unistaminate sections Sycidium and Sycocarpus, 
which differ in the form of the seed if not in that of the flower (Corner, 1969b: 
320). The section is related to section Sycocarpus, subsection Auriculisperma, 
of the Solomon Islands, and connects with the origin of section Ficus through the 
Philippine species F. pseudopalma and F. rivularis (Corner, 1969b: 319). 


SECTION NEOMORPHE 


Corner (1967: 51) stated that this section has much in common with the sub- 
genus Sycomorus. Neomorphe may have come from the stock of Adenosperma 
on the Melanesian Foreland, and this stock may have been connected with that 
of Sycomorus, so that Neomorphe is an eastern parallel of it (Corner, 1967: 51). 
Neomorphe must be divided into two series (Table 1), Variegatae and Auricula- 
tae, which show alliance with the subgenus Sycomorus in the first case and sec- 
tion Sycocarpus in the second. Series Variegatae can be divided, like- 
wise, into two subseries. The first Corner (1965: 32-33) called subseries 
Laciniatae. It has tepals characteristic of subgenus Sycomorus, but it is fur- 
ther removed geographically from the African subgenus Sycomorus ( Cor- 
ner, 1967). The second, subseries Variegatae, has only two spe- 
cies, F. variegata and F. viridicarpa. Ceratosolen striatus (=C. appendiculatus), 
an agaonid collected from F. variegata in Java, was illustrated by Grandi (1917: 


* Ficus pritchardii, a monoecious fig, also belongs to Sycocarpus (Corner, 1970). 
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Fig. XII, 6) as a wasp with a long ovipositor like the wasps found in section 
Sucomorus (as in Table 3). 

Neomorphe as well as subgenus Sycomorus of Corner (1965) are pollinated 
by Ceratosolen wasps which are apparently related. Wiebes (1963a: 104) re- 
ported that the species of the Ceratosolen appendiculatus group live in the re- 
ceptables of section Neomorphe and subgenus Sycomorus (sensu Corner, 1965), 
and one species is known from series Prostratae. The occurrence of a group of 
such closely related species of Ceratosolen in the figs of both dioecious Neomorphe 
and monoecious Sycomorus would suggest that the floral characters in which 
Neomorphe is close to Sycomorus are more important than the distribution of the 
flowers in the receptacles. A parallel is found in F. microdictya, which is a mon- 
oecious species in the dioecious Sycocarpus* (Wiebes, 1963a: 104). 


SECTIONS PROSTRATAE AND PUNGENTES 


These sections are also pollinated by Ceratosolen wasps. Corner (1965) con- 
siders them to be two series of section Sycidium. According to Wiebes ( 1963a: 
102), the greater part of the Indomalayan and Papuan species of Ceratosolen live 
in the sections Neomorphe and Sycocarpus, but some are known from Prostratae 
and Pungentes, two series of Sycidium (sensu Corner, 1965). These series have 
usually been placed in section Sycocarpus and only recently have been assigned 
to Sycidium (Wiebes, 1963a). Botanically these two series point to a common 
ancestor which would combine Sycidium with Sycocarpus and Sycomorus, in- 
cluding Neomorphe (Corner, 1958: 31). In the opinion of Wiebes ( 1963a: 102) 
the wasps from the series Prostratae connect those from the section Neomorphe 
with those of the subgenus Sycomorus, and the wasps from the series Pungentes 
appear to be related to the wasps from the section Sycocarpus. According to 
Corner (1959: 444), series Prostratae relates with section Ficus but habit and 
convenience place it in Sycidium. 


SECTIONS PSEUDOPALMEAE AND RIVULARES 


Each of these taxa has a single species. Corner (1965) included them as two 
series of the subgenus Ficus. Both species are found in the Philippines. Ficus 
rivularis is an advanced leptocaul shrub with lanceolate leaves, distinguished 
in section Ficus by the gamophyllous perianth with distinct tepal lobes, com- 
pressed auriculiform seed, and the more or less gynobasic style in the female 
flower. The perianth is intermediate between that of section Ficus and Syco- 
carpus. In perianth, style and seed, F. rivularis agrees with Adenosperma, it ap- 
pears as a relic, fitting no section of the ancestral line of section Ficus from which 
those of Auriculisperma and Adenosperma diverged (Corner 1969b: 328). 

Ficus pseudopalma connects as a pachycaul with F. dammaropsis (section 
Sycocarpus, subsection Auriculisperma) of New Guinea, and thus, with section 
Adenosperma. It connects also with the ancestry of the F. deltoidea complex 
(section Ficus series Erythrogyneae) and has the three tepals of section Ficus 


3 Ficus pritchardii (a monoecious fig) also belongs to Sucocarpus. 
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Ficures 9-10.—9. Mesosternum of Blastophaga iacobsi (Blastophaga group C) with closed 
sternal corbiculae.—10. Mesosternum of Ceratosolen pilipis with closed corbiculae. 


(Corner, 1969b: 326). Ceratosolen bakeri is the pollinator of F. pseudopalma. 
This wasp appears to be related to the C. abnormis and the C. armipes groups. 
Ficus pseudopalma was classified in section Ficus because of its bistaminate 
male flowers, but it does show some relationship with F. dammaropsis (section 
Sycocarpus), the host of C. abnormis ( Wiebes, 1963a: 101). 


SECTION SYCOCARPUS 


This group of Ficus is mostly dioecious; however, F. microdictya and F. 
pritchardii are monoecious. It is pollinated by Ceratosolen wasps with short 
ovipositors, but the ovipositors of the pollinators of F. microdictya and F. pritchar- 
dii are probably much longer than the abdomens. The chief character of the 
section is the entirely gamophyllous perianth. In the male flower the perianth is 
saccate and covers one, or less often, two stamens (Corner 1960: 38). For the 
relationship of the pollinators of Sycocarpus with the pollinator of F. pseudo- 
palma and those of section Nemorphe, see under sections Pseudopalmeae and 
Neomorphe. See also under section Adenosperma. 


SECTION SYCOMORUS 


In the new classification, this group contains all the monoecious figs in- 
cluded in the subgenus Sycomorus of Corner (1965). It is pollinated by Cerato- 
solen wasps with long ovipositors. 

Galil (1973) noted that in spite of numerous structural differences between 
the syconia of the dioecious F. fistulosa (section Sycocarpus) and the monoe- 
cious F. sycomorus (section Sycomorus sensu Ramirez, 1974) which belong to 
different subgenera of Ficus, namely Ficus and Sycomorus (sensu Corner, 1965) 
respectively, the two have several biological features in common. In both, the 
pollinating wasps are species of Ceratosolen which behave very similarly in re- 
lation to the figs, and such likeness in behavior indicates that physiological con- 
ditions within the figs are probably also similar in both cases. 
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CHARACTERS OF THE SUBGENUS SYCOMORUS 


Corner (1967: 51) stated that Sycomorus, Sycocarpus, Adenosperma, Neo- 
morphe, and two series of Sycidium ( Prostratae and Pungentes) are distinguished 
by having Ceratosolen as pollinating insects. Despite their differences, he sug- 
gests it may be necessary to combine them in the subgenus Sycomorus in con- 
trast with the remainder of the subgenus Ficus pollinated by Blastophaga. 

The newly defined subgenus Sycomorus is characterized by the following 
characters: Male flowers: (a) in 1 or 2 (in some cases 3) ostiolar rings; (b) 
few per fig; (c) usually without pistillode; (d) perianth with free petals, gamo- 
phyllous or utriculate; (e) mostly sessile; (f) usually with only one or two 
stamens (few species with three). Anthers: (a) enfolded by the perianth: (b) 
usually small; (c) pollen not exposed at male phase. Female flowers: (a) 
stigma simple; (b) styles usually short excepting those of section Sycomorus 
and of F. microdictya and pritchardiit. Syconia: (a) with internal bristles; (b) 
helicoidal ostiolar entrance with several (more than three) interleafing super- 
ficial bracts; (c) dioecious (excepting section Sycomorus and F. microdictya and 
pritchardii; (d) ostiolum usually does not open at male phase. Leaf: (a) 
stomata usually superficial; (b) leaf not coriaceous; (c) plicate in bud. Trees: 
independent, not epiphytic. Pollinators: Ceratosolen wasps which are character- 
ized by closed sternal corbiculae (as in Fig. 10), and coxal combs, and which col- 
lect the pollen from detached anthers cut by the males (Galil, 1973); short 
ovipositors (except the Ceratosolen wasps of section Sycomorus and F. micro- 
dictya and pritchardii) and by the ability of the male to perforate the fig in 
order to gnaw an exit that allows the females to escape. The males in all species 
probably cut the stamens before the females emerge from the galls (Galil, 
1973). 

The figs of sections Adenosperma, Sycocarpus, and Sycomorus are para- 
sitized by Eukoebelea wasps (tribe Sycophagini, Hill, 1967: 92), while the spe- 
cies of section Sycomorus are inhabited by Sycophaga wasps (tribe Sycophagini, 
Hill, 1967: 92). 
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* Corner (1970: 383) suggested that subsection Papuasyce (of section Sycocarpus), to 
which F. itoana, microdictya and pritchardii belong, should become a fifth subgenus as a 
monoecious group distinct from subgenus Ficus but with F. itoana as the dioecious product. 


310 ANNALS OF THE MISSOURI BOTANICAL GARDEN fVoL. 64 


GALIL, J. 1973. Pollination in dioecious figs; pollination of Ficus fistulosa by Ceratosolen 
hewitti. Gard. Bull. Singapore 26: 303-311. 

GRANDI, G. 1917. Contributo alla conoscenza degli Agaonini (Hymenoptera, Chalcididae ) 
di Giava. Boll. Lab. Zool. Gen. Agrar. R. Scuola Agric. Portici 12: 1-60. 

Нил, D. 8. 1967. Figs (Ficus spp.) of Hong Kong. Hong Kong University Press, Hong 
Kong. 128 pp. 

Ramirez B., W. 1970. Host specificity of fig wasps ( Agaonidae). Evolution 24: 680-691. 

1974. Coevolution of Ficus and Agaonidae. Ann. Missouri Bot. Garden 61: 770- 





780. 
VVreEBES, J. T. 1963a. Taxonomy and host preferences of Indo-Australian fig wasps of the 
genus Ceratosolen ( Agaonidae ). Tijdschr. Entomol. 106: 1-112. 
1963b. Indo-Malayan and Papuan fig wasps (Hymenoptera, Chalcidoidea) 2. 
The genus Pleistodontes Saunders ( Agaonidae ). Zool. Meded., Leiden 38: 303-321. 





